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Practicum #1

1. I selected a pile of iron nails excavated from the grounds of the John Brown House, located in the basement of the Joukowsky Institute.  The John Brown House was built in 1786, and the nails came from one of the outhouses to the building, so I conclude that these nails were manufactured at a date at or around 1786 or later.  The nails range in length from about 10 cm to broken nodes of 1 cm.  Some nails are bent at about their midpoint, probably because they were pulled out of objects or buildings. The nails have round, flat heads.  The nails have a large amount of reddish-brown rust covering them, which further confirms that they are made out of iron.  Most of the nails are entirely covered in rust and some have nodules of rust clinging to the shank.  

2. The iron ore for these nails could be found locally.  Bog ore was plentiful in many locations in the colonies, or ore could come from mines.   Since at least 1710 ironworkers in New Jersey mined magnetite ore, and in 1793 a forge in Massachusetts had been using bog ore for at least 80 years.  The ore, once obtained, was probably smelted using the bloomery process.  Charcoal would also be needed to power the furnace, and local forests provided plenty of fuel.  Water sources to power the bellows and hammer were probably also found locally.  The direct variables that go into bloomery smelting are the ore itself and its iron content, its placement within the furnace, how much charcoal was used and its placement, the amount of air moving into the furnace, the rate of slag removal, the addition of any flux, and the shape and manufacture of the furnace itself.  Driving out the slag with a hammer after smelting is also a direct variable.  Of course the skill of the bloomsman is an important factor in whether the smelt is successful or not.  Indirect factors are how much CO is in the furnace, the temperature, and the formation of slag.  After a successful smelt, the iron was cut into bar iron and sold to a blacksmith who would make the nail.  The blacksmith started by heating one end of the bar iron and hammering it on his anvil until he created a long tapered end, a nail rod.  He then thrust the sharpened end of the rod into a nail shaped hole in the anvil or into a separate tool that had a hole pierced into it. Leaving a little of the rod projecting out of the hole, the blacksmith twisted off the rest of the iron.  Then he would hammer the end a couple of times to flatten it and create the head.  The direct variables in this process are the quality of the iron, the skill of the blacksmith, and the temperature the nail is heated to.
3. The ultimate test of a nail is whether it can function.  Therefore it is likely that any flaws in the creation of a nail are irrelevant if the nail can perform its function.  These nails appear to have served their purpose, since some of them are bent, indicating that they were pulled out of a structure.
4. Were the nails imported from Europe or manufactured locally?  The Browns certainly could have obtained nails from England if they wished.  If the outhouses on the property were built at a later date in the 19th century, were the nails made by a machine?  Are the nails made out of steel?  XRF could be used to determine whether the nails are iron or steel.
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